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The  study  objective  consisted  of  a  determination  of  what  the  health  care 
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FOREWORD 


The  project,  "Application  of  a  System  Approach  to  the  Navy 
Medical  Department  Education  and  Training  Programs,"  was 
initiated  in  May  of  1969  as  a  realistic,  comprehensive  response 
to  certain  objectives  set  forth  in  ADO  43-03X,  and  to  memoranda 
from  both  the  Secretary  of  Defense  and  the  Assistant  Secretary 
of  Defense,  Manpower  and  Reserve  Affairs.  The  Secretary's 
concern  was  stated  in  his  memorandum  of  29  June  1965,  "Innovation 
in  Defense  Training  and  Education."  More  specific  concerns  were 
stated  in  the  Assistant  Secretary's  memorandum  of  14  June  1968, 
"Application  of  a  System  Approach  in  the  Development  and  Management 
of  Training  Courses."  In  this  he  called  for  "vigorous  and 
imaginative  effort,"  and  an  approach  "characterized  by  an 
organized  training  program  with  precise  goals  and  defined 
operational  interrelation  among  instructional  system  components." 

He  also  noted,  "Job  analyses  with  task  descriptions  expressed 
in  behavioristic  terms  are  basic  and  essential  to  the  development 
of  precise  training  goals  and  learning  objectives." 

The  Project 

System  survey  and  analysis  was  conducted  relative  to  all 
factors  affecting  education  and  training  programs.  Subsequently, 
a  job-analysis  sub-system  was  defined  and  developed  incorpo¬ 
rating  a  series  of  task  inventories  "...  expressed  in 
behavioristic  terms  ..."  These  inventories  enabled  the  gathering 
of  job  activity  data  from  enlisted  job  incumbents,  and  data 
relating  to  task  sharing  and  delegation  from  officers  of  the 
Medical,  Nurse  and  Dental  Corps.  A  data  management  sub-system 
was  devised  to  process  incumbent  data,  then  carry  out  needed 
analyses.  The  development  of  initial  competency  curricula 
based  upon  job  analysis  was  implemented  to  a  level  of  methodology 
determination.  These  methods  and  curriculum  materials  constituted 
a  third  (instructional)  sub-system. 

Thus,  as  originally  proposed,  a  system  capability  has  been 
developed  in  fulfillment  of  expressed  needs.  The  system,  however, 
remains  untested  and  unevaluated.  ADO  43-03X  called  for 
feasibility  test  and  cost-effectiveness  determination.  The 
project  was  designed  to  so  comply.  Test  and  evaluation  through 
the  process  of  implementation  has  not  proved  feasible  in  the 
Navy  Medical  Department  within  the  duration  of  the  project. 

As  designed  and  developed  the  system  does  have  "...  precise 
goals  and  defined  operational  interrelation  among  instructional 
system  components."  The  latter  has  been  achieved  in  terms  of  a 
recommended  career  structure  affording  productive,  rewarding 
manpower  utilization  which  bridges  manpower  training  and  health 
care  delivery  functions. 
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Data  Management  Sub-System 


Job  analysis ,  involving  the  application  of  comprehensive 
task  inventories  to  thousands  of  job  incumbents,  generates  many 
millions  of  discrete  bits  of  response  data.  They  can  be 
processed  and  manipulated  only  by  high  speed  computer  capability 
using  rigorously  designed  specialty  programs.  In  addition  to 
numerical  data  base  handling,  there  is  the  problem  of  rapidly 
and  accurately  manipulating  a  task  statement  data  base  exceeding 
ten  thousand  carefully  phrased  behavioral  statements.  Through 
the  use  of  special  programs,  task  inventories  are  prepared, 
printouts  for  special  purposes  are  created  following  a  job 
analysis  application,  access  and  retrieval  of  both  data  and 
tasks  are  efficiently  and  accurately  carried  out,  and  special 
data  analyses  conducted.  The  collective  programs,  techniques 
and  procedures  comprising  this  sub-system  are  referred  to  as  the 
Navy  Occupational  Data  Analysis  Language  (NODAL) . 

Job  Analysis  Sub-System 

Some  twenty  task  inventory  booklets  (and  associated) 
response  booklets)  were  the  instruments  used  to  obtain  job 
incumbent  response  data  for  more  than  fifty  occupations.  An 
inventory  booklet  contains  instructions,  formatted  questions 
concerning  respondent  information  ("bio-data"),  response 
dimension  definitions,  and  a  list  of  tasks  which  may  vary  in 
number  from  a  few  hundred  to  more  than  a  thousand  per 
occupational  field. 

By  applying  NODAL  and  its  associated  indexing  techniques, 
it  is  possible  to  assemble  modified  or  completely  different 
inventories  than  those  used  in  this  research.  Present  inven¬ 
tories  were  applied  about  three  years  ago.  While  they  have 
been  rendered  in  operational  format,  they  should  not  be 
reapplied  until  their  task  content  is  updated. 

Response  booklets  were  designed  in  OPSCAN  mode  for  ease 
of  recording  and  processing  responses. 

Overall  job  analysis  objectives  and  a  plan  of  administration 
were  established  prior  to  inventory  preparation,  including  the 
setting  of  provisional  sample  target  sizes.  Since  overall  data 
attrition  was  forecast  to  approximate  twenty  percent,  final 
sample  and  sub-sample  sizes  were  adjusted  accordingly.  Stratified 
random  sampling  techniques  were  used.  Variables  selected  (such 
as  rating,  NEC,  environment)  determined  stratifications,  together 
with  sub-population  sizes.  About  fifteen  percent  of  large  sub¬ 
populations  were  sought  while  a  majority  of  all  members  of  small 
sub-populations  ware  sought. 

Administration  procedures  were  established  with  great  care 
for  every  step  of  the  data  collecting  process,  and  were  coor¬ 
dinated  with  sampling  and  data  analysis  plans.  Once  set,  the 
procedures  were  formalized  as  a  protocol  and  followed  rigorously. 


Partial  "competency  curricula”  have  been  composed  as  an 
integral  sub-system  bridging  what  is  required  as  performance 
on  the  job  with  what  is,  accordingly,  necessary  instruction 
in  the  training  process.  Further,  curriculum  materials  were 
developed  to  meet  essential  requirements  for  implementing  the 
system  so  that  the  system  could  be  tested  and  evaluated  for 
cost  effectiveness.  However,  due  to  the  fact  that  test  and 
evaluation  was  not  feasible  in  the  Navy  Medical  Department 
within  the  duration  of  the  project,  it  was  not  possible  to 
complete  the  development  of  the  system  through  the  test  and 
evaluation  phase..  The  inability  to  complete  this  phase  also 
interrupted  the  planned  process  for  fully  developing  the 
curricula;  therefore,  instead  of  completed  curricula  ready  for 
use  in  the  system,  the  curricula  were  partially  developed  to 
establish  the  necessary  sub-system  methodology.  The 
competency  curricula  are  based  on  tasks  currently  performed 
by  job  incumbents  in  1971.  (The  currency  of  a  given  curriculum 
depends  upon  periodic  analysis  of  incumbents'  jobs,  and  its 
quality  control  resides  in  the  evaluation  of  the  performance 
competency  of  the  program's  graduates.) 

A  competency  curriculum  provides  a  planned  course  of 
instruction  or  training  program  made  up  of  sequenced  competency 
units  which  are,  in  turn,  comprised  of  sequenced  modules.  These 
modules,  emphasizing  performance  objectives,  are  the  foundation 
of  the  curriculum. 

A  complete  module  would  be  comprised  of  seven  parts:  a 
cluster  of  related  tasks;  a  performance  objective;  a  list  of 
knowledges  and  skills  implied  by  the  objective;  a  list  of 
instructional  strategies  for  presenting  the  knowledges  and 
skills  to  the  learner;  an  inventory  of  training  aids  for 
supporting  the  instructional  strategies;  a  list  of  examination 
inodes;  and  a  statement  of  the  required  training  time.  In 
this  project,  curriculum  materials  have  been  developed  to 
various  levels  of  adequacy,  and  usually  comprise  only  the  first 
three  parts;  the  latter  four  need  to  be  prepared  by  the  user. 

The  performance  objective,  which  is  the  most  crucial  part 
of  the  module,  is  the  basis  for  determining  curriculum  content. 
It  is  composed  of  five  essential  elements:  the  stimulus  which 
initiates  the  behavior;  the  behavior;  the  conditions  under 
which  the  behavior  takes  place;  the  criteria  for  evaluating  the 
behavior;  and  the  consequence  or  results  of  the  behavior.  A 
sixth  element,  namely  next  action,  is  not  essential;  however, 
it  is  intended  to  provide  linkage  for  the  next  behavior. 

Knowledges  and  skills  listed  in  the  module  are  those  needed 
by  the  learner  for  meeting  the  requirements  of  the  performance 
objective. 


Instructional  strategies/  training  aids,  examination  modes 
and  training  time  have  been  specified  only  for  the  Basic  Hospital 
Corps  Curriculum.  The  strategies/  aids  and  modes  were  selected 
on  the  basis  of  those  considered  to  be  most  supportive  in 
presenting  the  knowledges  and  skills  so  as  to  provide  optimum 
learning  effectiveness  and  training  efficiency.  The  strategies 
extend  from  the  classroom  lecture  as  traditionally  presented 
by  a  teacher  to  the  more  sophisticated  mediated  program  for 
sol f -instruction.  The  training  aids,  like  strategies,  extend 
from  the  traditional  references  and  handout  material  in  the 
form  of  a  student  syllabus  to  mediated  programs  for  self- 
instruction  supported  by  anatomical  models.  Examination  modes 
extend  from  the  traditional  paper  and  pencil  tests  to  proficiency 
evaluation  of  program  graduates  on  the  job,  commonly  known  as 
feedback.  Feedback  is  essential  for  determining  learning 
effectiveness  and  for  quality  control  of  a  training  program. 

The  kind  of  instructional  strategies,  training  aids  and  examination 
inodes  utilized  for  training  are  limited  only  by  such  factors 
as  staff  capability  and  training  budget. 

The  training  time  specified  in  the  Basic  Hospital  Corps 
Curriculum  is  estimated,  based  upon  essential  knowledge  and 
skills  and  program  sequence. 

The  competency  curriculum  module,  when  complete,  provides 
all  of  the  requirements  for  training  a  learner  to  perform  the 
tasks  set  forth  in  the  module.  A  module  may  be  used  independently 
or  related  modules  may  be  re-sequenced  into  modified  competency 
units  to  provide  training  for  a  specific  job  segment. 

Since  the  curricula  are  based  upon  tasks  performed  by  job 
incumbents  in  1971,  current  analysis  of  jobs  needs  to  be  accom¬ 
plished  using  task  inventories  that  have  been  updated  to  reflect 
changes  in  performed  tasks.  Subsequent  to  job  analysis,  a 
revision  of  the  curricula  should  be  accomplished  to  reflect  task 
changes.  When  the  foregoing  are  accomplished,  then  faculty  and 
other  staff  members  may  be  indoctrinated  to  the  competency 
curricula  and  to  their  relationship  to  the  education  and  training 
system. 

In  addition  to  the  primary  U38  for  the  systematic  training 
of  job  incumbents,  these  curricula  may  be  used  to  plan  for  new 
training  programs,  develop  new  curricula,  and  revise  existing 
curricula;  develop  or  modify  performance  standards;  develop  or 
modify  proficiency  examinations;  define  billets;  credentialize 
training  programs;  counsel  on  careers;  select  students;  and 
identify  and  select  faculty. 


Three  sub-systems,  as  described,  comprise  the  proposed 
system  for  Education  and  Training  Programs  in  the  Navy  Medical 
Department.  This  exploratory  and  advanced  developmental  research 
has  established  an  overall  methodology  for  improved  education 
and  training  incorporating  every  possible  means  of  providing 
bases  for  demonstrating  feasibility  and  cost  effectiveness. 

There  remains  only  job  analysis  sub-system  up-dating,  instruc¬ 
tional  sub-system  completion,  and  full  system  test  and 
evaluation. 
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APPLICATION  OF  A  SYSTEMS  APPROACH  TO  THE  NAVY  MEDICAL 
|  _  DEPARTMENT  EDUCATION  AND  TRAINING  PROGRAMS 

|  This  project  was  one  of  the  five  projects  that  comprised  the 

f  overall  Bureau  of  Medicine  and  Surgery  Education  and  Training  De- 

!  velopment  Project.  As  set  forth  in  the  Technical  Development  Plan^ 

this  project  and  the  one  concerned  with  the  modernization  of  the 
basic  Hospital  Corps  school  curriculum  were  closely  interrelated. 
This  project  was  concerned  with  the  development  and  feasibility 
testing  of  an  overall  education  and  training  system  and  the  basic 
Hospital  Corps  school  project  was  involved  in  the  development  and 
feasibility  testing  of  a  specific  part  of  the  overall  system  at 
the  level  of  one  training  program.  The  overall  plan  called  for  an 
integration  of  these  two  projects  during  their  final  year.  However, 
the  basic  Hospital  Corps  school  project  was  terminated  administra¬ 
tively  in  1972.  This  project  has  not  been  tested  for  feasibility. 

The  purpose  of  A  System  Approach  to  Navy  Medical  Department 
Education  and  Training  Project  was  to  provide  for  increased  learning 
effectiveness  and/or  efficiency  for  the  Navy  Medical  Department 
education  and  training  programs.  The  objective  of  the  project  was 
to  develop  and  test  the  cost-effectiveness  of  a  closed  loop  approach 
to  these  education  and  training  programs.  This  system  approach 
commences  with  job  analyses  followed  by  the  development  of  curric¬ 
ula  and  feedback  from  the  field  on  performance  proficiency.  The 
job  analysis  provides  the  basis  for  curriculum  development  and 
field  feedback  provides  the  quality  control. 
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EDUCATION  AND  TRAINING  SYSTEM  FUNCTIONS 


The  functions  of  an  education  and  training  system  process 
in  the  health  field  include  the  bringing  together  of  knowledges 
and  skills  in  the  form  of  curricula  and  the  learners  to  be  ed¬ 
ucated  and  trained.  Education  and  training  takes  place  and 
decisions  are  made  relative  to  the  employment  or  assignment  cf 
the  graduates.  Once  within  the  job,  administration's  utiliza¬ 
tion  of  the  graduates'  capabilities  determine  their  output  — 
providing  health  care  or  contributing  to  non-health  care  activ¬ 
ities.  Their  performance  proficiency  reflects  the  effectiveness 
of  their  training. 

Although  the  functions  of  the  education  and  training  process 
appear  to  be  very  straight  forward,  extending  from  input  through 
output,  these  functions  are  impacted  by  administration  policies 
and  practices  concerned  with  curriculum,  student  selection 
criteria,  the  education  and  training  process,  and  the  employment 
or  assignment  and  the  utilization  of  the  graduates. 
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HEALTH  CARE  DELIVERY  SYSTEM 


System 

System  Interface 
Subsystem  Interface 


* 1 


A  system  is  composed  of  subsystems  which  are  closely  related 
and  which  interlock.  Every  system  is  a  part  of  a  larger  system; 
therefore  it  interfaces  with  other  subsystems  within  that  system. 
Any  change  within  the  subsystems  of  a  system  effects  change  in  the 
other  subsystems  of  that  system  directly  proportionate  to  the 
approximation  of  the  subsystems.  Changes  in  the  Navy  Medical 
Department  education  and  training  system  results  in  changes  in 
the  personnel  and  health  care  delivery  systems. 

The  Navy  Medical  Department  education  and  training  system 
is  composed  of  three  subsystems  —  the  job  analysis,  education 
and  programming  or  curriculum  development ,  and  management .  The 
job  analysis  subsystem  provides  for  an  analysis  of  the  operations 
within  an  occupational  field,  such  as  allied  health.  The  data 
from  this  analysis  —  number,  kind,  distribution,  and  the  educa¬ 
tion  and  training  of  personnel  —  is  essential  to  the  conduct 
of  the  job  analysis. 

Job  analysis,  accomplished  by  tasks'  inventories,  provides 
the  performance  requirements  or  tasks  for  developing  curriculum. 
Job  analysis  generates  data  on  manpower  requirements  and  util¬ 
ization  which  provides  the  education  and  training  management 
subsystem  essential  information  for  determining  training  needs 
and  requirements.  It  also  provides  the  personnel  system  with 
manpower  data. 

The  education  and  programming  or  curriculum  subsystem  gen¬ 
erates  new  or  modifies  existing  curriculum,  based  upon  an  analysis 
of  the  task  inventory  data.  The  development  of  performance  ob¬ 
jectives,  identification  of  knowledge  and  skills  to  ensure 
performance  competency,  selection  of  instructional  strategies 
and  training  aids  to  provide  optimal  training,  and  the  establish¬ 
ment  of  a  time  frame  in  which  to  accomplish  the  training  are  all 
essential  steps  in  curriculum  development  or  revision. 

Considering  training  needs  in  terms  of  manpower  require¬ 
ments  and  competency  curriculum  based  upon  performed  tasks , 
education  and  training  management  can  plan  to  meet  its  opera¬ 
tional  requirements.  The  meeting  of  these  requirements  provides 
the  personnel  system  with  effectively  trained  personnel  who  can 
optimally  meet  the  needs  of  the  health  care  system. 
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ASSESSMENT  OF  EXISTING  SYSTEMS 


The  assessment  of  the  existing  system  in  1969  included  a 
six  month  survey  and  analysis  of  the  Navy  Medical  Department  ed¬ 
ucation  and  training  programs,  a  series  of  career  forums,  and  a 
survey  and  analysis  of  technologies  used  in  conducting  occupa¬ 
tional  and  job  analysis. 

The  six  month  survey  and  analysis  of  the  Navy  Medical  De¬ 
partment  education  and  training  programs  included  visits  to 
approximately  85  training  activities,  a  review  of  about  200  train¬ 
ing  programs,  interviews  with  more  than  1000  personnel  as  well 
as  a  collection  of  about  3500  training  documents.  These  were 
documented,  indexed,  and  transferred  to  the  Naval  Medical  School 
to  form  the  basis  of  a  contralized  library  of  training  materials. 
The  strengths  and  weaknesses  of  the  1969  education  and  training 
programs  were  listed,  trends  and  activities  in  the  civilian 
sector,  which  are  counterparts  of  the  Navy's  allied  health  field 
were  described.  Recommendations  were  made  that  included  the 
centralization  of  education  management  functions,  the  region¬ 
alization  of  training  programs,  and  the  development  of  a  career 
structure  that  would  provide  for  optimal  training  and  utilization 
of  all  enlisted  personnel  as  well  as  career  development  for  them.1 

A  series  of  2h  career  forums  were  conducted  with  the  ob¬ 
jectives  of  developing  career  fields,  including  duties  and  tasks. 
The  25th  forum  composed  of  flag  rank  officers  recommended:  career 
planning  supported  by  education  -  basic  through  graduate;  the 
opportunity  to  remain  in  one's  speciality;  regionalization  of 
training  supported  by  a  professional  education  staff  with  programs 
that  meet  accreditation  standards;  that  organizational  status 
be  given  to  education  and  training  within  the  Medical  Department; 
and  that  the  Medical  Department  be  responsible  and  accountable 
for  health  care  delivery.  —  122  officers  and  59  enlisted  person¬ 
nel  participated  in  these  forums. 2 

A  survey  was  made  of  occupation  and  job  analysis  technology 
in  the  Army,  Air  Force,  Labor  Department,  civilian  community  and 
Canadian  Forces.  The  latter  has  the  most  advanced  technology 
which  served  as  a  basis  for  that  developed  in  this  project. 3 


Medical  Education  and  Training  Systems  Survey,  Vol.  I, 
Technomics  Inc.,  29  August  1969- 
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Education  System  Requirements  for  Meeting  Future  Health 
Care  Delivery  Demands,  Vol.  I,  January  1970,  Technomics  Inc. 


CENTRALIZED  EDUCATION  AND  TRAINING  SYSTEM 

(EDUCATION  AND  TRAINING  COMMAND) 


At  the  conclusion  of  the  first  six  months  project  effort 
the  Surgeon  General  in  a  memorandum  for  the  contractor  for  this 
project!  stated  the  following  objectives  with  specific  guidance: 

Objective :  To  develop  a  centralized  education  and  train¬ 
ing  management  system  commencing  with  the  Bureau  of  Medicine 
and  Surgery. 

Specific  Guidance :  The  education  and  training  management 
system  to  be  developed  must  reflect  the  Chief  of  Naval 
Operations’  stated  direction  that  a  systems  approach  will 
be  applied  to  all  our  training  requirements.  This  includes 
the  establishment  of  a  propriety  education  and  training 
data  system  as  a  prerequisite  for  the  contral  management 
of  education  and  training,  continuing  job  analysis,  and 
quality  control  feedback  systems. 

Results:  A  data  management  system  has  been  developed 
that  provides  a  task  data  bank  with  approximately  12,000 
valid  tasks  for  the  Navy  Medical  Department  that  are  re- 
trieveable  by  numerical  and  language  codes;  a  capability 
to  build  or  modify  task  inventories  for  job  analysis; and 
to  analyze  inventory  data  according  to  identified  dimen¬ 
sions,  commonality  of  tasks  across  personnel  categories, 
identify  lateral  mobility  at  various  levels  of  career 
development  and  to  optimize  manpower  requirements  and 
utilization  on  a  cost-effectiveness  basis.  A  quality 
control  feedback  system  has  not  been  developed. 

An  assessment  of  existing  facilities  and  the  current 
billet  allowance  indicated  that  the  system  can  be  imple¬ 
mented  for  feasibility  testing.  The  annual  cost  of 
implementation,  without  the  feedback  system,  would  be 
approximately  $300,000  over  a  three  year  period  at  which 
time  it  is  anticipated  that  the  cost  benefits  realized 
from  the  system  would  exceed  the  $300,000  required  for 
initial  implementation. 


^Memorandum  for  the  Contractor  for  Subproject  U3-03X.02, 
BUMED-71;ems,  dated  17  November  1969,  subject:  Guidance  Direc¬ 
tive  for  the  Application  of  A  System  Approach  to  the  Navy 
Medical  Department  Education  and  Training  Programs ,  signed  by 
G.  M.  Davis. 
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CAREER  MANAGEMENT  AND  TRAINING 
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Objective :  To  improve  individual  career  management  and  training. 

Specific  Guidance:  A  revision  and  augmentation  of  career  manage¬ 
ment  should  recognize  the  need  to  rotate  our  personnel  with  a 
relevance  that  blends  service  requirements  and  personal  goals 
with  educational  programs  that  will  serve  both. 

Results :  The  career  system  developed  provides  eleven  career 
fields  through  which  personnel  in  the  enlisted  health  occupations 
may  advance.  Basic,  advanced,  and  speciality  training  support 
this  advancement.  Possessing  the  capibility,  they  may  seek  ad¬ 
vancement  into  the  professional  fields  on  a  competitive  basis. 
Normal  service  requirements  would  be  met  with  personnel  being 
rotated  with  assignment  within  their  speciality. 


REGIONALIZED  NAVY  MEDICAL  DEPARTMENT  EDUCATION  AND  TRAINING  MODEL 


DISPENSARIES  I  MOBILE  UNITS 


Objective :  To  develop,  establish,  and  evaluate  a  model  regional 
medical  training  center. 

Specific  Guidance:  The  model  of  the  regional  medical  training 
center  will  be  developed  around  a  major  leading  hospital  in  an 
active  fleet  area  and  will  exploit  to  the  fullest  the  advantages 
to  be  accrued  from  a  coordinated  training  system  providing  op¬ 
timum  educational  services  to  the  entire  area.  Particularly 
attention  will  be  given  the  services  and  benefits  accruing  to 
the  fleet  and  satellite  commands  and  facilities,  most  especially 
the  vigorous  support  of  the  dispensaries. 

Results :  Regionalization  for  providing  health  care  and  the 
centralization  of  training  under  training  commands  has  been  in¬ 
stituted  operationally.  However,  the  regionalization  of  training 
as  a  part  of  the  system  has  not  been  developed.  The  development 
of  such  a  region  would  provide  for  the  feasibility  testing  of 
competency  curricula  and  the  generating  and  testing  of  a  feed¬ 
back  system.  Also,  the  testing  of  new  innovations,  such  as 
computer  aided  management  and  computer  aided  instruction  could 
be  accomplished  as  well  as  the  relationship  of  didactic  and 
practical  learning  and  the  use  of  professional  educational 
staffing.  It  could  become  the  nucleus  for  educational  exper¬ 
imentation  and/or  feasibility  testing  for  the  Navy  Medical 
Department . 
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The  development  of  the  occupational  analysis  technology  for 
the  Hospital  Corps  and  Dental  Technician  fields  consisted  of  five 
major  steps.  There  were: 

1.  Inventory  Building:  Inventories  were  built  for  each  of 
the  l6  career  fields,  plus  a  cross  speciality  one.  Inventory 
building  included  the  following  steps: 

-Collecting  and  listing  all  feasible  tasks  within  each 
field. 

-A  critical  review  and  revision  of  the  list  by  five  or 
six  qualified  Job  incumbents,  each  working  with  a  staff 
member  for  about  ho  hours. 

-The  establishment  of  functional  areas  with  numerical 
codes  and  the  assignment  of  each  task  to  a  functional 
area.  Each  task  was  assigned  a  numerical  code  number 
within  the  functional  area. 

-A  critical  review  and  revision  of  the  initial  inven¬ 
tories  by  a  series  of  four  to  five  panels ,  each 
consisting  of  three  to  seven  members.  Each  panel 
worked  about  8  hours  in  collaboration  with  a  staff 
member . 

-A  pilot  study  using  job  incumbents  and  their  supervisors 

2.  Inventory  Composition:  Each  inventory  was  comprised 
of  two  parts:  biographical  and  environmental  information 
and  tasks  with  task  dimensions. 2 

3.  Inventory  Application:  The  inventories  were  applied  to 
a  stratified  random  population  sample  for  response.  The 
sample  was  stratified  by  career  fields,  grade,  and  environ¬ 
ment.  The  total  sample  of  44J5  represented  15-8  percent  of 
the  total  population.  The  application  process  provided  for 
tight  control  and  accountability  as  well  as  respondent 
anonymity.  Approximately  two  hours  were  required  by  each 
respondent  to  complete  his  inventory. 8 

1*.  Quality  Practice  Control  Boards :  These  boards  were 
composed  of  Navy  practitioneers  and  supervisors  in  each 
career  field  and  their  counterparts  from  the  civilian  com¬ 
munity.  Also  present  were  civilian  representatives  from 
certification  and/or  accreditation  activities.  Ninety-six 
officers,  82  enlisted,  and  6l  civilians  participated  in  the 
l6  boards.  Each  board  was  convened  for  a  period  of  three 
days.  Each  board  was  provided  with  summaries  of  the  inventory 
data  from  the  field,  information  on  the  current  Navy  train¬ 
ing  in  their  field,  and  current  trends  in  the  field  in  the 
civilian  community.  Each  board's  output  consisted  of  a 


deletion  of  inappropriate  tasks,  the  development  of  a  career 
ladder  with  tasks  assigned  to  each  level,  and  a  set  of 
recommendations  considered  to  be  appropriate  for  their 
field.4 

5.  Analysis :  Numerous  analyses  of  the  inventories'  data 
have  been  made.  These  include  an  analyses 

-of  the  tasks'  dimensions  according  to  biographical  ana 
environmental  variables; 

-to  determine  tasks  common  to  two  or  more  personnel 
categories ; 

-to  determine  tasks  delegable  from  professional  to 
technical  personnel; 

-to  determine  lateral  mobility  of  allied  health  person¬ 
nel  ; 

-to  determine  optimization  of  manpower  utilization; 

-of  the  task  as  reported  by  personnel  according  to  grade 
and  as  assigned  by  the  Quality  Practice  Control  Boards 
to  grade  level. 

Inventories  for  the  physicians,  dentists,  and  nurses  were 
structured,  applied,  and  analyzed  in  the  same  procedural  way 
as  those  for  the  Hospital  Corps  and  Dental  Technician  personnel. 


^Mid-Project  Status  and  Plan  Report,  Vol.  I,  Technomics 
Inc . ,  21  April  1971 . 

2Ibid. 

3Ibid. 

k 

Job  Analysis  Techniques  for  Restructuring  Health  Manpower 
Education  and  Training  in  the  Navy  Medical  Department  (with  l6 
attachments ) ,  Technomics  Inc.,  29  March  1972. 

^Summary  of  Fourth  Year  Activity:  A.  System  Approach  to 
Navy  Medical  Department  Education  and  Training,  Technomics  Inc., 
31  January  1973- 
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CURRICULUM  DEVELOPMENT 


CURRICULUM  TECHNICAL  CRITICAL 

DEVranelsENT  review  REVIEW 


TRAINING  MODULE 
TASK  CLUSTER 
PERFORMANCE  OBJECTIVE 
KNOWLEDGES  AND  SKILLS 
INSTRUCTIONAL  STRATEGY 
TRAINING  AIDS 
EXAM  MODES 
TIME 


SEQUENCED  INTO  TRAINING  UNITS 
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A  competency  curriculum  is  "based,  upon  tasks  performed  in  a 
job.  The  curriculum  is  organized  in  modular  form  with  the  mod¬ 
ules  sequenced  into  learning  units,  which  in  turn  are  sequenced 
into  a  curriculum.  Each  module  is  an  independent  unit  and  may 
be  used  in  multiple  curricula. 

Each  training  module  is  composed  of  a  cluster  of  closely 
related  tasks  for  which  a  performance  objective  is  developed, 
knowledge  and  skills  are  identified  to  support  the  objective, 
and  instructional  strategies  are  suggested.  Training  aids  are 
suggested  that  support  the  instructional  strategies.  Also, 
examination  modes  are  proposed.  The  training  time  required  is 
estimated  —  the  real  time  to  be  determined  on  implementation 
for  feasibility  testing  or  for  use . 

The  performance  objective,  which  is  probably  the  most  crit¬ 
ical  substance  of  the  modules,  consists  of  six  elements: 

-Stimulus  —  initiates  the  action; 

-Behavior  —  action  to  be  taken; 

-Conditions  —  under  which  the  behavior  takes  place; 

-Consequence  —  results  of  the  action; 

-Criteria  —  for  evaluating  action  and  action  results; 

-Next  Action  —  a  subsequent  action  is  usually,  but  not 
always,  identified. 

The  behavior,  conditions,  and  criteria  elements  of  the  per¬ 
formance  objective  are  the  performance  standards  for  a  job. 

The  performance  objective  is  the  basis  for  evaluating  the  grad¬ 
uates'  performance  proficiency. 

The  process  for  the  development  of  the  competency  curricula 
included  the  initial  development  effort  by  IT  Curriculum  De¬ 
velopment  Panels  followed  by  technical  and  critical  reviews.  In 
the  Curriculum  Development  Panels,  3^  officers,  66  enlisted,  and 
7  civilians  participated  and  approximately  125  civilian  educators 
have  been  involved  in  the  technical  and  critical  reviews. 
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PROJECT'S  TECHNOLOGICAL  CAPABILITIES  AND  THEIR  APPLICATION 
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R  &  D  PRODUCTS 

Operational  System  Technology 

Many  interim  and  final  discrete  products  will  be  available 
as  a  result  of  this  full  program  of  research  and  development. 

They  may  conveniently  be  grouped  as  indicated  in  Figure  1: 
the  Data  Management  System,  Data  Analyses,  the  Curricula,  and 
User  Documentation.  Together  these  four  clusters  of  comple¬ 
mentary  products  provide  an  overall  operational  system  technology 
for  accomplishing  improved  enlisted  education  and  training  in 
the  Navy  Medical  Department.  While  each  of  the  four  major  pro¬ 
ducts  complement  one  another,  they  form,  in  fact,  a  single  major 
product,  that  of  the  technology  for  improved  training. 

Data  Management  System  (Figure  2) 

The  project  has  made ' fundamental  and  extensive  use  of  task 
inventories  to  determine  what  personnel  do  in  their  jobs. 

This  information  has  become  the  basic  building  block  for  all 
subsequent  development.  It  is  important  that  a  final  subproduct 
include  the  capability  to  generate  new  or  altered  task  inventories 
with  the  facility  of  the  computer.  The  R  &  D  phase  of  the  project 
has  of  necessity  built  the  initial  task  inventories  manually. 

It  was  anticipated  that  this  expensive  and  time-consuming  function 
should  be  reduced  as  much  as  possible  to  computer-generated  out¬ 
put  for  operational  purposes.  Appropriately,  software  has  been 
written  for  the  purpose  of  producing  routine  as  well  as  special 
task  inventory  instruments. 

It  has  been  apparent  from  the  period  of  early  research  that 
the  resulting  task  data  base  would  be  very  large  and  very  com¬ 
plicated.  A  first  step  toward  making  that  data  base  manipulable 
was  the  decision  to  give  unique  numerical  identity  to  each  task 
using  a  six  digit  system.  This  functional  coding  has  served  its 
research  purposes  well  for  access  and  retrieval.  However,  for 
operational  use,  it  bacame  apparent  that  an  English  language 
index  and  retrieval  system  would  be  necessary  for  the  completion 
of  research  analyses  as  well  as  for  access  and  retrieval  by  the 
operational  user.  A  software  capability  has  been  programmed  to 
be  responsive  to  this  index  and  retrieval  system. 

A  great  deal  of  raw  data  must  be  processed  as  a  result  of 
task  inventory  sampling.  Literally  millions  of  pieces  of  infor¬ 
mation  are  gathered  when  sampling  a  large  population.  Software 
has  been  prepared  which  accepts  and  processes  this  information, 
placing  it  in  designated  formatted  files,  thus  making  the  data 
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suitable  for  descriptive  reporting  or  for  special  analyses. 

Special  Data  Analyses 

Numerous  interdependent  data  analyses  have  been  conducted 
in  the  course  of  this  research  and  some  are  still  on-going. 

Most  are  near  completion. 

Of  basic  importance  to  both  researchers  and  users  is  the 
reliability  and  validity  of  the  instruments  employed  in  the 
research,  namely,  the  task  inventories.  Methods  and  indices 
for  the  establishment  of  reliability  and  validity  measures  have 
been  reported  to  this  Committee  in  earlier  meetings .  Since 
these  matters  have  been  emphasized,  and  an  extensive  paper  on 
these  topics  has  been  provided  the  Committee,  it  is  sufficient 
to  say  at  this  time  that  adequate  reliability  and  validity  have 
been  demonstrated. 

A  number  of  analyses  have  focused  on  the  potential  for 
health  manpower  optimization  in  the  Navy  Medical  Department 
environments.  While  this  project  has  as  its  principal  focus 
an  intent  to  improve  the  education  and  training  processes  for 
enlisted  personnel,  it  has  been  necessary  to  visualize  inproved 
utilization  in  order  to  take  advantage  of  the  improved  training 
technologies.  Again,  based  upon  task  analysis  data,  recent  and 
current  analyses  will  recommend  parameters  for  manpower  optimi¬ 
zation.  Some  of  the  highlights  of  these  analyses  will  be 
reported  upon  today. 

Yet  to  be  completed  are  certain  analyses  having  to  do  with 
comparative  statistics  regarding  what  was  found  to  be  performed 
on  the  job  as  versus  what  was  recommended  performance  on  the 
part  of  the  Quality  Practice  Control  Boards. 

It  will  be  evident,  as  noted  in  Figure  3,  that  the  cumula¬ 
tive  impact  of  completed  analyses  offers  the  prospect  of  more 
objective  guidelines  for  manpower  decision-making  than  is  ordi¬ 
narily  available  to  those  who  must  render  such  decisions. 

Curricula 

Curricula  that  are  derived  from  task  analysis  result  in 
what  might  be  termed  need-to-know  essentials  for  proficient 
job  performance.  These  essentials  are  the  things  that  job  anal¬ 
ysis  has  determined  must  be  known  at  a  given  level  of  proficiency 
but  in  no  way  exclude  or  rule  out  any  other  desirable  education 
or  training  that  may  be  required  of  the  individual.  For  example, 
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it  may  "be  determined  from  job  analysis  that  only  four  weeks  need 
be  consumed  in  achieving  a  desired  range  of  skills  at  a  given 
level  of  proficiency.  On  the  other  hand,  accreditation  require¬ 
ments  may  result  in  an  expansion  of  knowledge  acquisition. 
Curricula  developed  within  this  project  do  not  account  for  extra¬ 
neous  requirements  but  only  intrinsic  need-to-know. 

It  should  be  equally  clear  that  by  definition  the  curricula 
should  be  thought  of  as  competency-based.  The  objective  is  to 
train  the  person  to  the  desired  level  of  competency  in  the 
shortest  possible  time. 

With  these  curricula  characteristics  built-in,  the  R  &  D 
objective  of  achieving  cost  effectiveness  in  an  operational 
system  will  have  been  anticipated  to  the  greatest  possible 
extent . 

Collectively,  as  may  be  noted  in  Figure  k,  the  curricula 
are  intended  to  establish  objective  standardization  for  entry 
training  and  continuing  education  of  individuals  throughout 
the  enlisted  component. 

User  Documentation 


Inventories  become  unreliable ,  hence  productive  of  invalid 
data,  if  improperly  used.  A  rigid  administrative  protocol  must 
control  the  administration  of  all  inventories  for  job  analysis 
purposes.  Necessarily,  guidelines,  instructions  and  rules  of 
procedure  will  be  documented. 

The  use  of  curricula  materials  generated  may  be  envisioned 
in  numerous  ways,  some  of  which  will  be  pointed  out  in  later 
presentations.  As  in  the  case  of  inventories,  however,  any 
given  application  requires  qualifications  and  strategies  as 
well  as  cautions.  Therefore,  user  guidelines  for  curricula 
materials  will  be  documented. 

While  the  computer  software  comprising  the  Data  Management 
System  is  internally  complicated,  it  is  deceptively  simple  in 
its  output  and  its  manipulation  by  a  user  not  skilled  in  elec¬ 
tronic  data  processes.  This  will  be  reflected  in  uncomplicated 
instructional  user  documentation.  However,  in  order  to  under¬ 
stand,  manipulate,  maintain,  modify  or  add  to  the  software,  it 
is  necessary  that  a  highly  skilled  senior  programmer  have  in 
hand  a  detailed,  sophisticated  user  manual.  This  manual  is 
being  documented. 

Thus,  in  Figure  5»  we  see  the  several  varieties  of  user 
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documentation  leading  to  an  orderly  installation  of  the  system. 
Curricula  Status 

Figure  6  depicts  three  principal  stages  of  curricula 
development  at  the  present  time.  First,  on  the  left  are  those 
curricula  which  are  still  in  some  aspect  of  stages  of  develop¬ 
ment  and/or  technical  review.  In  other  words,  they  still  require 
heavy  effort. 

Curricula  listed  in  the  center  hox  are  either  still  in  the 
technical  review  process  or  in  some  instances  advanced  to  the 
critical  review  process,  but  not  sufficiently  advanced  to  be 
listed  in  the  third  box.  Nonetheless,  there  is  wide  variation 
in  the  state  of  review  of  curricula  in  the  middle  box.  For  ex¬ 
ample,  dental  assisting  will  move  very  quickly  to  the  last  stage 
while  others  will  require  up  to  several  months  for  that  transition. 
In  the  right  hand  box  are  listed  those  curricula  which  are  either 
in  the  final  stages  of  review  or  in  the  last  stage  of  documentary 
completion  on  the  part  of  the  project  staff. 

As  noted  in  the  bottom  box  in  Figure  6,  a  few  curricula  have 
not  been  attempted  because  the  original  task  analysis  survey 
did  not  yield  sufficient  information  from  Navy  personnel  to 
provide  an  adequate  basis  for  curriculum  development. 

It  will  be  evident  that  project  effort  associated  with  the 
various  stages  of  curriculum  work  requires  the  greatest  remaining 
amount  of  attention. 

User  Guidelines ;  Curricula 


Figure  7  lists  the  anticipated  narrative  Sections  which 
will  comprise  user  guidelines  as  bound  into  each  curriculum 
document.  The  first  five  Sections  will  probably  not  vary  from 
one  document  to  another.  The  remaining  two  Sections,  partic¬ 
ularly  that  having  to  do  with  strengths  and  limitations,  will 
vary  from  package  to  package  as  a  function  of  the  relative 
"completeness"  for  the  given  package.  This  status  will  in  turn 
affect  what  may  be  said  regarding  recommendations  for  use. 

Earlier  presentations  have  emphasized  that  a  major  portion 
of  the  competency-based  curriculum  document  is  comprised  of 
formatted  performance  objectives  with  associated  knowledges 
and  skills.  In  the  material  which  supplements  this  briefing, 
there  will  be  found  two  examples  of  performance  objectives 
chosen  arbitrarily  from  the  laboratory  assistant  curriculum 
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document . 


In  each  curriculum  document  the  user  guidelines  will 
appear  first,  followed  by  the  much  larger  portion  comprising 
the  curriculum  per  se  as  segmented  by  training  levels  and, 
within  them,  the  training  units.  Finally,  the  training  units 
will  be  comprised  of  training  modules  which,  in  turn,  consist 
of  sequenced  performance  objectives. 

Structuring  Enlisted  Careers 

Substantial  change  in  the  nature  of  enlisted  education 
and  training  is  certain  to  have  an  effect  upon  the  traditional 
patterns  of  careerism.  Research  to  date,  not  only  within  the 
project  team  but  involving  several  thousand  active  duty  personnel 
in  groups  and  individual  interviews ,  has  resulted  in  the  devel¬ 
opment  of  a  recommended  overall  career  structure  for  enlisted 
personnel  that  holds  high  promise  of  more  effective  recruiting, 
more  effective  retention,  more  effective  job  satisfaction  and 
an  improved  system  of  manpower  utilization.  In  the  course  of 
developing  this  career  structure,  focus  has  shifted  from  NECs 
per  se  to  ratings.  The  fact  that  the  Hospital  Corps  has  been 
confined  to  essentially  one  or  two  ratings  for  many  years  has 
been  a  serious  confinement  of  careerism  for  enlisted  personnel. 

It  has  made  the  system  NEC-dependent.  The  present  research  has 
resulted  in  the  identification  of  eleven  proposed  ratings,  as 
noted  in  Figure  8.  These  ratings  exceed  by  twice  the  number  of 
provisional  ratings  identified  by  the  NEOCS  Study  Group.  The 
research  suggests  that  these  eleven  ratings  are  the  minimum 
number  that  the  Medical  Department  can  function  with  effectively. 
(One  area,  that  of  patient  care,  could  achieve  even  more  ef¬ 
ficiency  with  some  further  identification  of  ratings.) 

One  can  readily  imagine  that  the  entire  depiction  of  the 
recommended  career  structure  for  enlisted  personnel  is  physically 
quite  large  when  made  graphic.  Figure  9  presents  this  structure 
in  a  large  folded  career  chart  in  the  accompanying  materials . 

Note  that  the  eleven  career  ratings  are  ranged  in  logical  order 
and  relationship  under  their  particular  labels.  Heavily  out¬ 
lined  boxes  indicate  the  main  course  of  the  career  in  each  rating. 
More  lightly  outlined  boxes  indicate  either  desirable  career 
steps  or  career  steps  that  have  recently  been  designated  but, 
in  any  event,  reflect  the  recommendations  of  Quality  Practice 
Control  Boards. 

At  the  far  right,  note  that  the  proficiency  levels  identi¬ 
fied  and  verified  within  the  course  of  this  research  are  readily 


adapted  to  the  levels  and  terminology  of  the  NEOCS  Study  Group 
recommendations,  if  those  recommendations  are  expanded  to  include 
a  first  trainee  level  (El  -  E2)  and  the  identification  of  a 
Warrant  Officer  level  between  E9  and  members  of  the  professional 
corps. 

Entry  Training  for  Career  Orientation 

Figures  10  through  lU  break  down  the  overall  career  chart 
so  that  areas  may  be  amplified  for  examination  as  well  as 
indicating  (by  shading)  the  initial  or  specialty  entry  occupation 
areas  where  competency-based  curricula  are  being  developed. 

Figure  10  reflects  the  research  finding  that  personnel 
entering  the  laboratory  field  need  not  take  the  entire  course 
of  training  represented  by  Class  A  Corps  School.  Thus,  much 
training  time  may  be  saved.  The  same  may  be  3aid  of  personnel 
entering  specialty  training  in  the  radiation  area. 

On  the  other  hand,  personnel  functioning  in  "operations" 
billets  (shipboard,  aviation,  FMF)  need  to  pass  through  the 
full  A  School  curricula  to  be  ready  for  subsequent  training  and 
responsibilities,  as  seen  in  Figure  11. 

Likewise,  as  seen  in  Figure  12,  all  personnel  passing  into 
the  career  rating  of  patient  care ,  whether  in  general  patient 
care  or  specialty  clinic  areas,  should  pass  through  the  entire 
sequence  of  Corps  School  training. 

The  closely  associated  support  occupations  are  grouped  in 
Figure  13-  It  will  be  evident  from  the  shading  that  the  research 
has  found  no  basis  for  giving  these  personnel  more  orientation 
training  than  that  associated  with  emergency  and  casualty  care, 
thus  saving  much  training  time  for  rather  large  numbers  of 
personnel. 

Figure  l4  indicates  the  two  career  paths  in  dental  assisting 
and  dental  laboratory.  It  is  recommended  that  Dental  Class  A 
School  curricula  be  experienced  in  full  for  those  going  into 
dental  assisting  but  dental  laboratory  candidates  need  pass 
through  only  emergency  and  casualty  care  training. 

Finally,  support  materials  present  a  large  foldout  career 
chart  on  which  is  superimposed  the  shaded  areas  just  reviewed 
to  indicate  all  of  those  entry  points  at  which  the  competency- 
based  curricula  may  be  introduced. 


16 


SPECIAL  DATA  ANALYSES 


Special  analyses  have  been  underway  and  are  continuing, 
particularly  in  the  area  of  manpower  optimization,  to  determine 
the  impact  of  task  relationships  between  types  of  personnel  and 
upon  enlisted  education  and  training  as  a  function  of  task  del¬ 
egation  on  the  part  of  professional  personnel.  Highlights  of 
interim  analytical  results  will  be  reviewed  in  order  to  capture 
the  nature  of  the  essential  impact .  Throughout  our  analyses ,  a 
very  conservative  decision  rule  has  been  used  for  the  identi¬ 
fication  of  a  "delegable"  task.  To  be  so  identified  a  task  must 
be  performed  by  at  least  10  percent  of  the  professional  population 
surveyed,  and  it  must  be  currently  delegated  or  considered  for 
future  delegation  by  more  than  50  percent  of  those  who  report 
doing  it. 

Work  Time  Distribution  and  Delegation  Summary  by  Corps 

Figure  16  presents  an  overall  summary  of  delegation  analysis 
of  the  more  common  administrative  and  patient  care  tasks  for  the 
Medical,  Nurse  and  Dental  Corps.  Note  that  the  task  categories 
of  administrative  and  patient  care  tasks  are  separated  so  that 
for  the  Medical  Corps  some  71  hours  per  month  are  spent  on 
administrative  tasks  and  136  hours  on  patient  care  tasks,  for 
an  average  monthly  total  effort  of  207  hours.  Thirty-eight 
hours  of  equivalent  task  time  may  be  delegated  for  tasks  that  are 
also  being  currently  performed  by  Medical  Corps  personnel;  some 
18  hours  may  be  delegated  in  the  future  where  training  has  been 
improved  and  the  tasks  are  supervised;  and  some  13  hours  with 
improved  education  and  training  may  be  delegated  without  super¬ 
vision.  Thus,  a  total  of  approximately  33  percent  of  the  207 
hours  represent  time  spent  on  tasks  that  are  candidates  for 
delegation.  Similar  interpretations  may  be  made  for  the  Nurse 
Corps  and  the  Dental  Corps . 

MC  Delegation  Summary  by  Ma.lor  Activity 

Figure  17  breaks  down  the  delegation  summary  for  the  Med¬ 
ical  Corps  by  major  activity,  namely,  dispensaries,  fleet,  and 
hospitals.  Please  note  that  the  overall  summary  line  at  the 
top  indicating  that  468  physicians  were  processed  in  the  sample 
for  a  total  average  monthly  work  time  of  207  hours,  with  34 
percent  of  those  hours  spent  on  administration  and  66  percent 
on  patient  care.  Eighteen  percent  of  those  hours  could  currently 
be  delegated  and  in  the  future  with  improved  training,  an  ad¬ 
ditional  15  percent  for  a  combined  possible  saving  of  approximately 
one-third  of  their  total  time. 
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When  one  considers  the  specific  activities,  however, 
savings  may  be  more  or  less,  as  indicated  in  Figure  17  by  act¬ 
ivity  . 

It  is  possible  to  print  out  the  specific  lists  of  tasks 
represented  by  these  percentages  so  that  expert  personnel  may 
validate  or  alter  them  according  to  their  collective  opinion 
regarding  the  nature  of  the  tasks  and  responsibilities .  Attention 
must  also  be  given  to  the  fact  that  in  certain  billets  it  would 
be  impossible  to  effect  full  delegation  because  of  the  nature 
of  the  billet.  Hence,  even  though  a  highly  conservative  decision 
rule  has  been  used  in  achieving  these  numbers ,  the  potential 
savings  of  33  percent  across  the  board  for  the  Medical  Corps 
should  be  looked  at  as  a  potential  upper  limit;  a  more  realistic 
time-saving  target  should  be  set  at  some  level  below  that.  The 
target-setting  should  be  coordinated  with  examination  of  the 
competency-based  curricula  (and  possible  extensions  to  the 
latter)  so  as  to  be  sure  that  enlisted  personnel  are  prepared 
to  engage  more  fully  in  the  tasks  delegated  to  them. 

Percent  Delegable  Tasks  by  Medical  Specialty 

Figure  18  presents  a  bar  graph  which  on  the  left  indicates 
percent  of  delegable  tasks  by  medical  specialty.  Two  character¬ 
istics  are  notable;  first,  delegability  varies  by  specialty,  and 
secondly,  delegability  potential  is  high  for  virtually  all 
specialties . 

On  the  right  in  Figure  18,  it  is  notable  that  delegability 
is  not  a  function  of  middle  or  upper  ranks  but  does  tend  to  be 
a  function  of  environment .  Thus ,  more  tasks  are  regarded  as 
delegable  by  both  levels  of  rank  in  the  dispensaries  than  by 
both  levels  of  rank  in  the  hospitals . 

Percent  Delegable  Tasks  by  Specialty:  Nurse  Corps 

Figure  19  presents  a  similar  picture  except  that  the  two 
characteristics  noted  for  the  Medical  Corps  are  further  empha¬ 
sized  for  the  Nurse  Corps.  It  is  also  notable  that  lower, 
middle  and  upper  grade  ranks  are  not  differentiable  in  terms  of 
delegability. 

Percent  Delegable  Tasks  by  Dental  Specialty 

In  Figure  20  one  may  see  at  a  glance  that  a  similar  pattern 
for  delegability  is  evident  for  the  Dental  Corps.  It  would  be 
expected  that  there  be  a  significantly  higher  potential  in  general 
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Figure  21  presents  a  rather  compelling  pattern  of  delegability 
analysis  for  a  major  activity,  namely,  the  dispensaries. 

From  the  task  analysis  survey  of  personnel,  it  was  determined 
that  about  ^50  tasks  describe  the  task  repertoire  of  physicians, 
about  600  tasks  for  nurses,  and  a  similar  number  for  corpsmen. 

Of  the  U50  tasks  performed  by  physicians,  227  were  found  delegable 
to  corpsmen  under  the  decision  rule  described.  If  transferred 
to  corpsmen  they  would  fill  the  contral  area  described  by  a 
dotted  line  at  the  top  of  the  corpsmen  column.  Note  that  k2  tasks 
are  already  being  performed  in  common  by  the  physician  and  the 
corpsmen. 

Of  the  600  tasks  performed  by  nurses,  some  260  are  found 
delegable  in  addition  to  165  that  are  already  being  shared  be¬ 
tween  nurses  and  corpsmen.  If  the  260  delegable  tasks  are  added 
to  the  repertoire  of  the  corpsmen,  the  central  column  would  be 
expanded  as  shown  by  the  lower  dashed  box.  Note  that  ll6  tasks 
are  shared  as  common  between  physicians,  nurses  and  corpsmen. 

Within  the  middle  area  of  the  corpsmen  task  "boxes"  one  can 
note  nine  tasks  performed  by  corpsmen  that  physicians  regarded 
as  non-delegable ;  also  notable  are  lb  tasks  falling  within  the 
common  task  area  regarded  as  non-delegable  by  physicians  and 
nurses ;  and  an  additional  19  common  tasks  regarded  as  non-del¬ 
egable  by  nurses  but  being  performed  by  corpsmen.  These  Ub 
tasks  should  be  reviewed  by  medical  specialists  to  determine 
whether  training  should  prepare  people  to  perform  them  or 
whether  enlisted  personnel  should  not  perform  them  at  all. 

CLUSTER  ANALYSIS 

In  the  course  of  determining  the  functional  limits  and  con¬ 
tent  areas  peculiar  to  potentially  delegable  tasks,  it  is  highly 
desirable  to  be  able  to  access  the  data  base  from  the  viewpoint 
of  procedural  clusters .  Some  3^*  clusters  are  now  functional 
within  the  index  and  retrieval  system  for  this  and  related 
purposes . 

Figure  22  lists  these  clusters  by  title.  It  is  possible  to 
expand  this  list  to  at  least  50  major  clusters.  It  is  also 


possible  to  specify  any  necessary  number  of  sub-clusters  where, 
for  example,  one  might  wich  to  break  down  Patient  History  and 
Records,  or  Psychiatric  Treatment  and  Counselling,  or  Pediatrics, 
etc.  The  computer  software  is  programmed  so  that  the  operational 
user  can  use  these  clusters  to  retrieve  tasks  by  procedural  or 
specialty  areas  to  answer  questions  having  to  do  with  commonality 
or  delegability  for  purposes  of  adding  functionally  related  tasks 
to  the  training  repertoire  of  corpsmen. 

Figure  23  presents  a  small  portion  of  one  cluster,  namely. 
Patient  History  and  Records  for  general  medical  practice  in 
dispensaries.  The  total  task  cluster  is  actually  much  larger. 

SYSTEM  IMPLEMENTATION 


This  presentation  has  reviewed  the  major  products  to  be 
made  available  for  operational  installation  of  the  system.  In 
some  additional  detail  it  has  reviewed  the  status  and  nature 
of  the  competency-based  curricula,  the  recommended  rating 
structure  for  enlisted  personnel,  as  well  as  the  scope  and 
potential  of  task  delegation. 

Some  comments  are  in  order  regarding  possible  system 
implementation.  Figure  2k  outlines  some  of  the  major  consider¬ 
ations  for  an  implementation  process  to  be  phased  over  a  period 
of  two  years.  The  first  year  would  focus  on  installation 
per  se  and  the  second  year  the  bringing  of  the  system  to  more 
complete  and  orderly  operation. 

Planning  and  budgeting  is  a  first  consideration  along  with 
the  identification  and  assignment  of  key  personnel.  Planning 
should  encompass  a  proper  perspective  on  phasing  regarding 
all  aspects  of  the  current  reality  of  the  Navy  Medical  Depart¬ 
ment.  Because  the  present  curricula  are  based  on  a  job  analysis 
that  was  conducted  three  years  ago,  there  should  be  a  current 
update  (using  the  operational  inventories)  carried  out  in 
parallel  with  the  initial  curriculum  installation  activity. 

With  reference  to  Figures  10  through  l4,  it  is  recommended 
that  only  initial  curricula  be  first  introduced  into  the  field 
through  a  well-structured  participation  of  field  personnel.  Only 
on-hand  media  and  other  support  should  be  considered  for  initial 
implementation.  Later  in  the  year  feed-back  work  shops  should 
be  established  so  that  a  central  training  cadre  can  obtain 
assessments  of  strengths  and  weaknesses  and  hence  program  refine¬ 
ments  into  the  on-going  process. 
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During  the  second  year  desirable  modifications  should  be 
introduced,  along  with  new  media  and  possible  vertical  expansions 
of  competency-based  training  into  the  higher  levels  of  special¬ 
ization.  There  should  be  a  systematic  program  of  "educating 
the  educator”  throughout  the  Navy  Medical  Department  in  the 
instructional  strategies  of  competency-based  training  (a  certain 
number  of  instructors  will  have  been  trained  in  the  early  part 
of  the  first  year  to  undertake  initial  instructional  efforts). 

A  systematic  means  of  obtaining  operational  feedback  from 
the  field  to  the  central  training  cadre  should  be  established 
while,  at  the  same  time,  according  to  plan,  other  system 
adjustments  should  be  brought  about.  The  latter  would  have  to 
do  with  personnel  distribution,  billet  identification,  NEC 
restructuring,  reformulation  of  qualifications,  and  the  like. 
Finally,  a  plan  for  formal  assessment  of  the  on-going  curricula 
should  be  carried  out  with  a  view  to  continuation  in  subsequent 
years . 

Five  steps  are  recommended  for  initial  implementation 
activity  following  the  development  of  an  overall  plan: 

1.  Establish  a  date  for  a  workshop  involving  represen¬ 
tatives  from  the  designated  schools  and  NMTI  staff. 

Charge  this  group  with  reviewing  the  curricula  for 
omission  or  other  faults;  to  focus  upon  what  instruc¬ 
tional  strategies  will  be  improved;  to  identify  training 
aids  that  are  available  as  well  as  those  to  be  defined; 
to  prepare  examination  items  based  upon  existing 
tests  and  identify  those  to  be  constructed. 

3.  Disseminate  all  resulting  material  to  all  participants. 

4.  Establish  a  date  for  initial  operations. 

5.  Conduct  training  orientation  for  instructional  person¬ 
nel  in  each  affected  school. 

FOLLOW-ON  RESEARCH 

On  several  occasions  this  Committee  has  requested  the 
identification  of  priority  research  which  should  be  conducted 
at  the  conclusion  of  this  parent  project. 

Somewhat  more  than  three  years  ago  the  Surgeon  General 
provided  formal  guidelines  for  the  continuation  of  this  project. 


Within  these  guidelines  he  asked  that  every  effort  he  made  to 
apply  the  technology  in  related  civilian  fields  so  as  to 
strengthen  its  application  within  Navy  medicine.  This  guidance 
was  implemented  so  that  a  number  of  major  projects  have  been 
completed  or  are  in  process.  Highlight  data  will  now  be  re¬ 
viewed  selectively  so  as  to  illustrate  significant  research 
potentials  of  priority  nature  for  the  Navy  Medical  Department. 

Task  Sharing  Between  Physician  and  MEDEX 

Figure  25  illustrates  three  tasks  that  were  found  to  be 
heavily  shared  by  physicians  and  MEDEX  in  numerous  civilian 
practices.  Technology  developed  in  this  study  points  up  ways 
of  focusing  specifically  upon  increasing  the  interactive 
efficiency  of  pairs  of  professional  or  subprofessional  personnel. 

Group  Practice  Analysis 

Figure  2 6  indicates  the  development  of  a  technology  which 
resulted  in  the  actual  dollar  cost  associated  with  the  performance 
of  a  task  in  civilian  group  practice  by  various  classes  of  per¬ 
sonnel.  It  indicates  the  savings  that  can  be  achieved  through 
task  sharing  and  task  delegation,  or  task  reallocation. 

Task  Performance  Pattern  Analysis 

Figure  27  indicates  the  pattern  of  task  performance  between 
categories  of  personnel  in  a  rural  health  clinic.  This  kind  of 
analysis  (or  technology)  may  be  applied  to  any  identifiable  work 
center  such  as  an  OPD,  a  dispensary,  a  medical  service  in  a 
hospital,  an  emergency  room,  or  other.  It  permits  the  optimi¬ 
zation  of  task  assignment  and  task  sharing  in  the  health  care 
delivery  team. 

Task  Performance  in  Hospital  Laboratories 

Task  performance  has  been  determined  for  600  laboratory  workers 
in  51  Medicare  approved  laboratories  in  hospitals.  In  Figure 
28,  please  note  that  there  is  found  no  significant  difference 
between  the  CLA,  the  MLT,  and  the  MT  with  regard  to  frequency 
of  tasks  performed.  In  Figure  29,  however,  it  will  be  immediately 
evident  that  CLAs  perform  sophisticated  tasks  about  as  often  as 
do  MTs,  while  the  same  is  true  of  simple  tasks.  A  major  finding 
was  that  task  performance  is  a  function  of  size  of  institution 
rather  than  amount  of  technical  preparation.  This  is  a  signif¬ 
icant  finding  for  those  who  plan  educational  programs  for  the 
laboratory  worker  as  well  as  for  those  who  assign  personnel  to 
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House  Officer  Survey 

Task  analysis  is  currently  being  applied  to  determine  the 
work  distribution  effort  of  interns  and  residents  in  1 6  major 
specialties  as  listed  in  Figure  30.  The  sample  design  is  spread 
over  three  inventory  administrations  within  a  12  month  period. 

The  total  target  sample  size  is  approximately  3,500  interns  and 
residents  drawn  from  10  medical  centers,  and  five  large  teaching 
hospitals  with  no  major  university  affiliation. 

Analysis  of  data  will  be  directed  toward  the  determination 
of  intern/resident  time  allocation  to  patient  service,  teaching, 
learning  and  research.  This  will  involve  a  multi-step  analysis 
utilizing  (l)  and  iterative  clustering  technique  and  (2)  an 
expert  panel  review  to  validate  task  cluster  definitions  with 
regard  to  patient  service,  teaching,  learning  and  research. 

Once  cluster  definitions  are  established  time  allocation  on 
such  clusters  will  be  determined  to  describe  specialties  across 
medical  centers,  and  medical  centers  across  specialties. 

NECESSARY  CHANGE 

Figure  31,  Helping  to  Effect  Necessary  Change  in  the  AVF 
Era,  indicates  the  system  origin  within  research  and  development 
making  possible  system  operation  in  the  education  and  training 
program  so  as  to  bring  about  anticipated  and  controlled  change 
rather  than  change  that  is  responsive  to  circumstantial  pressure. 
It  indicates  as  well  the  desirability  of  continued  and  controlled 
research  involving  matters  touched  upon  above  but  directed  as 
well  to  proficiency  testing,  improved  work  center  efficiency, 
the  determination  of  specific  career  satisfactions  and  the  de¬ 
termination  of  health  care  needs  so  that  the  entire  system  can 
be  focused  most  intensively  upon  the  fulfillment  of  health  care 
needs . 
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DEVElOPMENT/TECHNICAl  TECHNICAL/CRITICAL  CRITICAL/COMPLETION 


Level:  Laboratory  (Level  2) 

Cluster  (1) :  Capillary  Blood  Specimen  Collection 

Tasks :  _  Prepare  site  for  capillary  puncture,  i.e.,  finger 

tip,  toe,  ear  lobe  or  heel 

_  Collect  blood  in  proper  receptacles  for  tests 

requested 

252011  Prepare  blood  film  on  slide 
■ _  Make  appropriate  dilutions  when  necessary 

Performance'  Objective: 

(Stimulus)  Upon  receipt  of  request  to  collect  capillary  blood 
specimen 

(Behavior)  The  graduate  will  prepare  site,  collect  capillary  blood 
in. proper  receptacles  and,  when  necessary,  make  blood  films  in 
slides  and  dilute  specimens 

(Conditions)  Using  alcohol  sponges,  hemolets,  capillary  tubes 
(with  and  without  anticoagulants),  glass  slides,  calibrated  pipets, 
diluting  fluids;  with  limited  technical  supervision 
(Criteria)  Blood  must  be  obtained  from  site  at  which  the  circula¬ 


tion  is  adequate.  The  blood  should  be  free-flowing  and  not  diluted 
with  tissue  juices  or  alcohol.  The  blood  film  must  be  adequate 
and  the  dilutions  should  be  accurately  made. 

(Consequence)  Adequate  capillary  blood  specimen  for  the  tests 
requested  is  collected  and  prepared  for  analysis 
Knowledges  and  Skills: 

Appropriate  body  sites  from  which  to  obtain  capillary  blood 

Appropriate  methods  for  stimulating  circulation  at  puncture  site 

Criteria  for  making  adequate  blood  smear 

Appropriate  diluting  fluids 

Proper  receptacle  for  specific  test 

Proper  capillary  puncture  techniques 


Procedures  for  filling  capillary  tubes  from  a  puncture  wound 

Techniques  and  procedures  for  diluting  with  micropipets 

Principles  and  procedures  for  maJcing  adequate  peripheral 
blood  films 


Level:  Laboratory  (Level  2) 

Cluster  (2) :  Venous  Blood  Specimen  Collection 

Tasks :  _  Position  patient 

_  Select  venipuncture  site 

_  Prepare  venipuncture  site 

_  Perform  venipuncture  with  vacutainer  or  with  needle 

and  syringe 

_  Collect  adequate  specimen 

_ _  Change  vacutainer  tube  or  syringe 

_  Label  tubes 

Performance  Objective: 

(Stimulus)  Upon  receipt  of  request  for  collection  of  venous  blood 
specimen 

(Behavior)  The  graduate  will  position  patient,  select  and  prepare 
venipuncture  site,  perform  venipuncture,  collect  adequate  and  appro¬ 
priately  preserved  or  anticoagulated  specimen  and  label  tubes 
(Conditions)  Using  alcohol  sponge,  tourniquet,  vacutainer,  needle, 
adaptor  or  needle  and  syringe,  tubes  with  and  without  anticoagulants; 
with  limited  technical  supervision 

(Criteria)  Clean,  swift  venipuncture  with  minimal  patient  trauma; 
the  specimen  collected  must  be  in  the  appropriate  amount  and  proper 
container  for  laboratory  analysis 

(Consequence)  /adequate  venous  blood  specimen  collected  for  tests 
requested 

(bext  Action)  Check  venipuncture  site  for  bleeding  and  apply 
bandaid  if  necessary;  send  specimen  to  appropriate  area  for  testing 
Know] c eg es  and  Skills : 

Patient  positioning  for  venipuncture 
Proper  venipuncture  sites 

Proper  preservation  (o.g.,  inmediate  cooling  for  ammonia  or  acid 
Phosphatase 


Principles  and  use  of  anticoagulants 


Use  of  vacutainer 


Use  of  needle  and  syringe 

Proper  tubes  and  anticoagulants  to  use  for  specific  tests 

Care  of  patient  following  venipuncture 

Technique  for  venipuncture  with  minimum  patient  trauma 
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CLUSTER  TITLES 


PATIENT  HISTORY  AND  RECORDS 

PATIENT  SCHEDULING 

PRESCRIPTION  AND  MEDICATIONS 

DRUG  ADMINISTRATION 
(OTHER  THAN  ANESTHETICS) 

EMERGENCY  SURGICAL  PROCEDURE 

OTHER  EMERGENCY  PROCEDURES 

RADIOLOGIC  TECHNIQUES  AND 
PROCESSING 

RADIOLOGIC  PROCEDURES 

PSYCHIATRIC  TREATMENT  AND 
COUNSELING 

PSYCHIATRIC  ASSESSMENT  AND 
OTHER  PROCEDURES 

COMMUNITY  SERVICES 

PEDIATRICS 

OBGYN  AND  PERINATAL  SURGERY 
OTHER  OBGYN  AND  NEWBORN 
ANESTHESIOLOGY 

SURGICAL  TREATMENT  PROCEDURES 
OTHER  SURGICAL  PROCEDURES 


PATIENT  INSTRUCTION 

SPECIMEN  COLLECTION 

DIAGNOSTIC  TESTING  OTHER 
THAN  X  RAY 

LABORATORY  PROCEDURES 

CARDIOPULMONARY 

NEUROLOGY 

ORTHO  AND  PHYSICAL  MEDICINE 
(NONSURGICAL) 

DERMATOLOGY 

GI-GU 

(NONSURGICAL) 

PHARMACEUTICALS 

PERSONNEL  ADMINISTRATION  AND 
RECORDS 

SUPPLY 

CLINICAL  AND  OTHER  RECORDS 

OTHER  PATIENT  EXAMINATION 
PROCEDURES 

OTHER  TREATMENT  PROCEDURES 
OTHER  CLERICAL  AND  LOGISTIC 
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WORKER  CATEGORY 


MEDICAL  SPECIALTIES 


Aneethesiotogy 
Dermatology 
Family  Medicine 
General  Surgery 
Internal  Medicine 
Neurology 

Neurological  Surgery 

Obstetrics  and  Gynecology 

Ophthalmology 

Orthopedic  Surgery 

Otolaryngology 

Pathology 

Pediatrics 

Psychiatry 

Radiology 

Urology 
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